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ABSTRACT 



The efficiency of scientific information activities 
depends on the availability of highly skilled and experienced 
personnel and on the familiarity of all scientists and engineers with 
the essentials of information science. In 1963, the International 
Federation for Documentation (FID) appealed to its member countries 
to promote the establishment of documentation and scientific 
information chairs at universities and other institutions of higher 
learning. Such a chair was set up at the Lomonosov University of 
Moscow in tie academic year 1963/64. One of its purposes is to teach 
the students basic methods of scientific information work and to make 
them acquainted with the major tools used in this work. This Guide 
has been written on the basis of that course. The Guide contains: the 



text of the lectures, questions for self-checking, tests or 
examinations, lists of references suggested for further study, 
curriculum and syllabus of the lectures and practical lessons. The 
Guide is intended primarily for students in countries still lacking 
any regular instruction in the discipline, and the initial training 
of information officers in developing countries, (Author/NH) 
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PREFACE 

The scientific and technical revolution nov under way is associated * 
with a rapid growth of scientific information. The increasing number of 
scientific and other publications is the most noticeable feature of the 
phenomenon which is frequently described as "information explosion” * 
Scientists andengineers matwally seek to obtain with minimum of -effort 
as much information, as possible in a farm convenient for use. In response 
to this social need, a special kind of activity called scientific infor- 
mations or documentation has emerged. Most countries hav« created ramified 
networks of information centres or doetsnentation services which regularly 
provide the specialists with necessary information. 

It Is a specific feature of information activities that an overwhel- 
ming majority of specialists in science and technology take part In them. 
They record the results of their research and development work in papers, 
books* reports,, projects, invention specifications^ which are later used 
by other scientists and engineers as Initial data for further research and 
development endeavours. There is a special, category of scientific specia- 
lists — information officers — whose task is to regulate the flow of these 
documents and to mould the totality of scientific facts and data into 
forms convenient for use. The efficiency of scientific information ac- 
tivities depends on the one hand on the availability of highly skilled 
and experienced personnel and on the other hand on the familiarity of 
all scientists and engineers with the essentials of information science 
and on their ability to find and use scientific information accumulated 
through the ages by mankind’s exploring endeavour. 

In many countries training is provided for* information officers and 
users through regular college and university courses. In 1963, the Inter- 
national Federation for Documentation (FID) appealed to all its member 
countries to promote the establishment of documentation and scientific 
information chairs at universities and other institutions of higher lear- 
ning. Such a chair of scientific information was set up at the Lomonosov 
University of Moscow in the academic year 1963/64, one of its purposes 
being to teach the students basic methods of scientific information work 
and to make them seqainted with the major tools used in this work# A 24- 
hour optional course in information science is offered to the students in 
the natural science faculties; this Guide has been written on the basis 
of that course . 

The Guide contains material for an introductory course in informa- 
tics/documentation: the text of the lectures, questions for s elf -check ing „ 
tests or examinations, lists of references suggested far further study, 
curriculum and syllabus of the lectures and practical lessons. The Guide 
la intended primarily for the students of institutions of higher learning 
in the countries still lacking any regular instruction in the discipline; 
it can also be used for the initial training of information officers in 
developing countries. 

The Guide was written under a Uneseo contract to FID. The authors 
wish to acknowledge their deep gratitude to the FID Secretariat and the 
staff of the Unesco Department of Documentation, Libraries and Archives 
for valuable advice and assistance rendered during the preparation of the 
manuscript. The principal ideas expressed in the Guide have been formulated 



1 * 



-by the authors in a monograph on the fundamentals of informatics ( -.vy 
Informatiki' 5 , Moscow, Naulfa Publishers, 1968 , f66 pp.) 

Chernyi to whom: they offer sincere thanks for the university lecture 
material placed at their disposal and the helpful ideas suggested by him 
in discussing those lectures. Thanks are also due to E, Azgaldev and K, 
Erast ov who translat ad this work, into English. 

The authors hope that their Guide will prove useful both to the stu- 
dents being introduced into scientific info-mat ion activities and to their 
teachers, and they would be grateful for an,- 1 comments or suggestions. 
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1. SCIENTIFIC INFORMATION ACTIVITIES 
ORGANIC PART OF SCIENTIFIC WORK 

Science is a form of social consciousness that enables man to learn 
the objective lavs of nature and society and to put his knowledge into 
practice. Science, too, is governed "by its own laws of development which 
are necessary for successful work in any particular field of science. 

Laws of the development of science 

One of the principal lavs is the differentiation of science and 
specialization of each scientific discipline* Learning has no limits, 
since the matter has an infinite variety of characteristics , types, forms 
of movement and their interrelations . The more subjects scientists study, 
the wider becomes their field of research* Scientists have to concentra- 
te their efforts on studying ever narrower scientific fields. This inevi- 
tably leads to the division of science into separate disciplines, 

. Soviet Academician A.N. Nesmeyanov wrote in this connection: "Every 
field of science differentiates and gives rise- to ever new disciplines. 
Chemistry, for instance, was divided already in the last century into or- 
ganic and inorganic, analytical and, later, physical chemistry In this 
century, physical, organic chemistry has emerged, and quite recently ele- 
ment-organic chemistry hasbeeome a discipline in its own right. In 
physics, the fields established as independent disciplines with their spe^ 
cifie research methods are molecular physics, optics, acoustics, solid 
state physics, and - in the last decade - nuclear physics, etc.* (l). 

Differentiation and specialisation of science help the scientists 
penetrate ever deeper into the. mysteries of nature and society, accumulate 
facts, and establish the interrelation of new phenomena. This process, 
however, conceals a danger of which scientists have long been aware. Near- 
ly a century ag© the famous German scientist R. Virchow wrote: "We who 
describe ourselves as explorers of nature have actually mastered only 
some ^particular field of it In all other fields we are ha If -ignoramu- 
ses. (2), In effect, differentiation leads to an ever greater isolation 
of ^ scientists who gradually lose orientation in the general system of 
scientific knowledge and even within their own discipline find it in- 
creasingly harder to keep au courant with their colleagues 1 work. 

At the same time, it is the interaction and interpenetration of 
sciences that are so particularly fruitful. Important trends of research 
often arise at the junctions of related, and sometimes even of remote 
sciences. This regularity of the evolution of science was pointed out by 



1. A.N. Nesmeyanov, Na styke nauk (At the junctions of sciences). 

N a uk a i Zhizn", 1956, no. 3, p. 1 (The VINITI system of trans- 
literation is used throughout this volume) 

3. R. Virchow. Die Freiheit der Wissensehaft im modernen Staat . Berlin, 
1877* p. 13 
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F* Engels who in his Dialectics, of Nature rightly predicted that it was 
precisely at the points of contact of sciences that the greatest results 
were to he expected* (1) The emergence and rapid development of bioche- 
mistry, hiogeochemistry , biophysics, physical chemistry, bionics, cyber- 
neties , mathematical linguistics » engineering psychology and other scien- 
tific disciplines are sufficient proof of this statement. It is evident 
that to ensure interaction of sciences in their continuing differentiation 

necessary to establish reliable channels of communication between 
the so lent lets working in different disciplines. 

Another important rule in the development of science is its histori- 
cal continuity and international character. If every scientist and the 
scientists in every country and era had themselves alone to accumulate the 
necessary knowledge and to rediscover laws, science would have hardly made 
any progress. The accomplishments of scientists the world over and of the 
previous generations constitute the basis for the work of contemporary 
scientists* K. Marx wrote; "Universal labour is all scientific labour, 
all discovery and all invention. This labour depends partly on^the co- 
operation of the living, and partly on the utilization of the labour of 
those who have gone before,” (2) 

It is natural, therefore, that every generation of scientists is 
engaged not only in originating new scientific data, but also in special 
activities of classification, evaluation and generalization of the data 
accumulated earlier by their colleagues to make these data accessible 
not only to their contemporaries but also to future generations of 
scientists* Obviously, this accessibility largely depends on the form in 
which scientific knowledge is disseminated among the contemporaries and 
handed down to posterity^ 

The theory and methodology of science are beyond the scope of this 
Guide; these problems are the concern of a new scientific discipline, the 
science of science. We are not going to consider all the rules of science, 
but shall only dwell on those relevant to our subject. However, there is 
one more rule that deserves to be pointed out here* It is the accelerated 
growth of science. 

It has become a newspaper and radio cliche that the world is going 
through an era of scientific revolution, a powerful explosion of scienti- 
fic research. Ipvery schoolboy nowadays knows that science is developing 
at a stupendous pace and that before he has time to go over to the next 
grade in his school, developments will take place which have previously 
taken decades and centuries to accomplish. Not everybody realises how- 
ever , that a similar acceleration of scientific development has also 
characterized the past several centuries • 

It may be asked* how can one measure the growth of science? Aren't 
some major discoveries more valuable than hundreds of minor ones? Indeed, 



1. F. Engels* Dialectics of nature* 3rd rev, ed, Moscow, Progress 
Publishers, 19^4, p, 297 

K. Marx* Capital* A critique of political economy. 0* Vol * 3 , book 3* 
Ed. by F. Engels. 3rd imp, Moscow. Progress Publishers, 1966 , p* 104 
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so far in making a quantitative assessment of "the rat# of scientific de- 
velopment ve can only use such indirect indicators as allocations for 
scientific work, number of employees in the field of science, or the num- 
ber of scientific publications* However, approximate the data upon which 
such measurements are based, it is sure evidence that each of these indi- 
cators doubles its numbers in equal periods of time* 

Let us illustrate this by examples* In 1800, there were about 1 ,000 
scientific workers in the United States * in 1050 itheir number rose to 
10,000; in 1900 to 100,000; and presently their number is in excess of 
1, 000,000* In 1800, there were about 100 journals in the world; in 1850, 
there were 1,000 journals; in 1900, the number rose to 10,000; and by the 
1950* s, close to 100,000* In both cases a 10-fold increase took place af- 
ter every fifty years. In mathematical terms such growth is described by 
an exponential dependence and can be graphically shown by an exponential 
curve . 



The wellknown historian of science Derek da Bella Price has drawn 
up a table showing that while the world population doubles every 50 years, 
the percentage of new scientific workers per 1,000 inhabitants doubles 
every 20 years, the number of qualified scientists and of scientific 
journals doubles every 15 years and the literature on certain subjects , 
for example X-rays or experimental psychology, every IQ^years* He made 
quite a clear picture * of the rate of growth of science in the following 
words| : ff To put it another way, using any reasonable definition of a 
scientist, we can say that 80 to 90 percent of all the scientists, that 
ever lived are alive now* Alternatively, any young scientist, starting 
now and looking back at the end of his career upon a normal life span, 
will find that 80 to 90 percent of all scientific work achieved by the 
end of the period will have taken place before his very eyes, and that 
only 10 to 20 percent will antedate his experience ,, * (l) 

The accelerated growth of science accompanied by frequent doubling 
(every 15 to 20 years) of scientific literature has for a long time been 
causing apprehension among scientists. Written records — journal articles, 
books, and other publications in which the scientists describe the fin- 
dings of their research - are the basic means for the conveyance of 
scientific knowledge in time and space. Until quite recently, it has been 
the system of written records and publications and the simultaneously de- 
veloped system of library and bibliographic services provided for scien- 
tists, that have been ensuring the historic continuity, international na- 
ture and accelerated ^owth rate of science* This system, however, no 
longer satisfies the scientist* 

The apprehension was visualized by the late President of the USSR 
Academy of Sciences 3,1, Vavilov in the picture of a scientist standing 
perplexed before the "Himalayas" of libraries unable to extract from them 



1, D.J. de Solla Price, Little science, big science. New York - 
London, Columbia University Press, 1963, p* 1-2, 6-7 
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the grains of gold he needs (t)* while the English physicist J.B, Bernal 
has said that it is sometimes easier t© rediscover a phenomenon than to 
learn from literature that it has "been discovered earlier* (2) Scores 
of similar statements by other scientists can also be cited. Here is a 
eri-de-coeur from the well-known French physicist Louis de Broglie ; "A 
scientist often feels himself buried under the heaps of articles and mo- 
nographs appearing all over the world; for all the assistance rendered 
by the bibliographies, he as often as not cannot manage to read them 
through, to say nothing of thinking them over* Flooded by the unceasing 
stream of publications, he is under the constant risk of getting mazed in 
trifles and missing the important things" * (3) 

Social demand for scientific. information activities 

Let us take a look at the situation from yet another standpoint* 
Since a scientist who wants to work efficiently must know what has been 
done earlier in his field and what other scientists presently working on 
the same or related subject are doing, he has to spend part of his time 
searching for this information. Surveys have shown that many research ex- 
perts in the natural sciences spend on this one-third or even a half of 
their working time* This naturally means reduction of the time spent on 
actual research, as well ai decrease in efficiency of scientific work* 

And even then a scientist can never be sure that he has looked through 
all the relevant material. 



The results are deplorable; quite a number of research projects are 
carried out to no purpose since they duplicate what has been done earlier 
by other scientists. Huge amounts of materials and intellectual resources 
are wasted. Many examples of this can be given. Several research labo- 
ratories in the USA spent 5 years and $ 200,000 on a project, which had 
earlier been carried out in the USSR and the results of which had been 
published in a journal. It is estimated that unnecessary duplication 
costs approximately *\Q% of all money spent on research and development. 

All these facts have been mentioned with the sole purpose of showing 
that, at the present stage of science and technological developments there 
has arisen a social demand for a special type of activity to provide 
scientists and engineers with the necessary knowledge, or, as we now call 
it, scientific information. 

And such scientific information activities have evolved. There are 
thousands of large and small establishments in the world called informa- 
tion or documentation centres, services, institutes, bureaux, or depart- 
ments of scientific and technical information. Vast networks of these 
institutions, providing regular assistance to research and development 
groups and teams ore functioning in the majority of developed countries. 
The basic principles of the organisation of such networks and the acti- 
vities of the main information centres in the Soviet Union will be des- 
cribed later on. 

1. S.I. Vavilov, Neskol’k© gamechanij c knigakh (Some notes about 
books). Sovetskaja knigs, 1967 , no,'l,p. 15* 

2 . J,D, Bernal, Science in history, London, Watts, 1954 

3. L, de Broglie. Sur les sentiers de la science, Paris, Michel, 19^0, 
p. 340 
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It is now necessary to understand some general principles pertaining 
to scientific information activities. First of all, it should he clearly 
understood that these activities have emerged as an altogether na 
phenomenon in the course of the development of science. In effect, dif- 
ferentiation and specialization in science refer not only to the division 
of the fields and disciplines, hut also to the division of the types of 
work performed by different scientists. It is not so very long since e_ch 
scientist used to do everything required for his research himself, 
conducted observations, proposed hypotheses, tested them m experiments, 
searched for the data required and then classified and generalise . . 

As time passed, experimental techniques became so complex and the 
methods used came to require the application of such sophisticated ma- 
thematical tools that experimentation was established as ^ special y 
its own right. This process took place at different periods in different 
sciences, and it is not yet completed in some of them. As Soviet Academi- 
cian P.L. Kapitsa said: "We know well from the history of physics that 
the division of the physicists into theoreticians andexperimentalists 
has taken place quite recently. In the past not only Newton and Huygens, 
hut even such theoreticians as Maxwell used to test their theoretical 
conclusions themselves. Nowadays it is only in exceptional cases that a 
theoretician has to stage experiments to test his theories . k 1 

Now the turn has come for scientific information search and retrie- 
val. Scientific information aeitivites, along with theoretical andexpe 
rimental work, became a discipline in the course of the social division 
of scientific work. A part of scientific workers now devote all their 
efforts to the gathering, critical analysis and generalization of all 
the available scientific knowledge pertaining. to a certain subject 
field or a scientific discipline. Scientific information activities today 
require special knowledge on the part of scientists and application of 
complex techniques and equipment. The task has no longer to be.shoule e 
by individual scientists, as there are specialized teams of scientists to 
cope with it. 

Tasks and stages of sci entific information activities 

What are the tasks facing information workers and into what stages 
must these accordingly be broken up? 

1 First, it is necessary to collect all the required scientific in- 
formation as exhaustively, aa possible. This means that f “"SS? 
amount of scientific knowledge one must select and regularly update only 
the information that might be of use for scientific or practical work in 
one or several disciplines, or even a single R & D team or establishment 
or a group of these • 

2. The second step is analytico-synthetic processing of scientific 
information. This means that every group of data recorded in a scientific 
document is to be analysed from the standpoint of its contents while the 
document is to be analysed from the standpoint of its form. The results 



P.L, Kapitsa, Teorija, eksperiment , praktika (Theory, 
practice). Moscow, 1966* P- 16 
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of* such analyses are briefly written down, synthetized with the aid of 
special notations developed for the purpose of scientific information 
and based on the words of natural language, letters, figures, formulae, 
tables, and diagrams* Information thus processed becomes suitable for sub- 
sequent storage, retrieval and use in scientific work, 

3* The third task is long-term storage of scientific information. 

The objectives here are to ensure that the data gathered take as little 
storage space as possible, and that the media upon which it is recorded 
provide for a maximum storage period and are easily arrangeable into an 
orderly system enabling fast and easy retrieval of all relevant data, 

4. In connection with the previous task, the scientific information 
worker can be faced with another more complex job — logical information pro- 
cessing of collected data. The results must answer questions which have 
not been foreseen during the collection of the data and which are not di- 
rectly contained in the data collected. For example, if the collected data 
concerns physical properties of a specific substance in a given environment, 
automatic logical information processing of this data (without substantial 
participation of an expert) can give new information concerning physical 
properties of this substance in a different environment, 

5* Information retrieval - which is a major aspect of information 
work - consists of a series of logical operations aimed at finding the 
information a scientist needs. Any procedure used to accomplish that task 
must be such as to allow at every point to retrieve from a collection of 
data all and only those items of information which provide a direct answer 
to the question posed by any member of a scientific team, 

6m Since the results of each of the above mentioned processes (and 
especially of information retrieval) may be of interest to a great number of 
scientists and practitioners simultaneously, the task of scientific infor- 
mation dissemination ensues. Scientific documents (or their parts) con- 
taining the relevant information must be reproduced in sufficient numbers 
of identical copies for speedy dissemination among all those interested, 

7. Finally, it is not- unimportant to scientific information activi- 
ties how their results are used. For that reason the objectives of these 
activities include the popularization of the accomplishments of science 
and technology and of the most efficient techniques of handling scientific 
and technical documents, the study of the efficiency of the utilization of 
these documents, and of the impact of information work upon science, tech- 
nolo^, and the national economy as a whole. 

The fulfilment of the tasks enumerated and the performance of the 
corresponding stages of work require the elaboration of the theory, metho- 
dology, organization and technical means of scientific information activi- 
ties, These are the functions that constitute the subject of a new scienti- 
fic discipline that we propose to call "information science" , (1) 



1* A, I 4 Mikhailov, A, I, Chernyi , R.3. Giljarevskij , Informatics - new 
name for the theory of scientific information, "FID News Bulletin" , 
1967 , V, IT, no. 7, p. 70-74. 
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Basic concepts 

Before proceeding further it is necessary to introduce and define some 
basic concepts. These are first of all the concepts of "information ^and 
"scientific information" as well as the concepts derived from thorny seien^ 
tific information activities", "informatics", "information officer and 
"information scientist" ■ 



Information is "certain knowledge, a totality of some data, an<3 _ 
known facts," <l) In a broader, philosophical sense information can be de- 
fined as the contents of the relation between interacting materia objects 
which manifests itself in a change of state of these objects. Since all 
materi al objects can be divided into inorganic, organic and thinking objects 
(human), three kinds of information are accordingly distinguished; elemen- 
tary, biological, and logical (semantic) information. Logical information 
is proper only to human society and its contents are ideas and images. Se- 
mantic information is realized- through man’s oral and written speech. 

Saientifio information is logical information obtained in the process 
of cognition adequately reflecting the laws of the objective world and 
used in soe io-historical practice. 



The attributes contained in this definition need to be explained. 

When speaking of the process of cognition by which scientific information 
is obtained, it should be understood that this process is based onv prac- 
tice, on all kinds of the active efforts of mankind to transform nature 
and society, and not merely on scientific research and development, However 
not all information obtained in the process of cognition of the world a- 
round us is scientific. Sensual cognition gives a man a notion of only 
particular external aspects of objects- He can comprehend their inner na- 
ture and interrelations only through logical thinking embodied m a verba„ 
form - 



The adequacy of reflection of the laws of the objective world is to 
be understood as the degree of correctness of this reflection which is 
determined by the level achieved by science at a given time. Scientific 
information also embraces hypotheses and theories that prove erroneous a 
ter a systematic study and practical testing. The use of scientific in or- 
nation in socio-hlstoric practice is likewise an indispensable condition, 
since this is the only .safeguard that its truth willbe verified. The use- 
in-practice criterion precludes regarding as scientific information 
common truisms or obsolete facts and other non-scientif ic knowledge. 



Thus, "scientific information" is a generic term, and the word 
"scientific 1 ' in this, term does not mean that such information is the re. 
suit of only pure scientific work- Its specific types relevant to the 
fields of science are - biological, physical, chemical information, etc 
but relevant to the fields of practical work - technical, agricultural, 
medical, political, managerial, etc. 



1, Philosophical dictionary, Moscow, 1963* p. 1?2 
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Scientific information work is a separate part of scientific work* 
which has become such in the course of the social division of this work. 

Its purpose is to provide the scientists and practitioners with all the 
information they need by means of collectings analytic o— synthetic and lo- 
gical processing, storage, retrieval and dissemination of scientific in- 
formation. 

A specialist in a field of science or social ipraetice, whose sole 
occupation is information work, is usually called an information specialist 
or officer. 



As will be seen later, some functions and processes of scientific 
information work are akin to librarianship and bibliographic work, which 
have existed for thousand years. In effect libraries, too, collect lite- 
rature, process and store it and serve their users. This fact has given 
rise to the widespread opinion that scientific information work has tended 
to replace library work, since libraries allegedly are no longer able to 
serve science in our days. We shall devote a special chapter to a compa- 
rison of the activities of information centres and libraries, but would 
here only warn that the opinion is incorrect. 

Scientific information work constitutes that part of scientific work 
which was formerly done by every scholar on his own. Of course, scientists 
and practitioners have been making use of libraries and bibliographic aids 
in their research work since days of yore*. As scientific information 
work is developing, thia not only maintained its importance, but is likely 
even to expand in scope and become more complex* That is why we shall pay 
due attention to those aspects of library and bibliographic work that have 
retained their importance for meeting the information needs of scientists* 

Informatics is a scientific discipline which studies the structure 
and characteristics (but not the specific contents) of scientific informa- 
tion, as well as the rules of scientific information work, its theory, 
history, methodology and organization. 



The purpose of informatics consists in developing optimal methods and 
means of presentation (recording), collection, analyti co-synthetic and lo- 
gical processing,- storage, retrieval and dissemination of scientific in- 
formation. Information science deals with semantic information, but is not 
involved in qualitative evaluation of this information. Such an evaluation 
can be carried out only by specialists in particular fields of science. 

It should be mentioned that the term "informatics' 1 is quite new and 
has not yet received a common acknowledgement . It has been suggested by 
the authors of this Guide jointly with A, I. Chernyi to replace a number of 
existing terms that we deem unhappy. The oldest and most common of these 
is "documentation". It has been proposed for the designation of a specific 
activity of collection, processing, storage, retrieval and dissemination 
of documents, as distinct from librarianship and bibliography, back in 1905 
by Paul Otlet , a well-known Belgian scientist and public figure. In 1931, 
it was incorporated in the name Institut International de Documentation 
which grew out of the Institut International de Bibliographic (established 
in 1895), and in 1937 in the name of its successor, the Federation Interna- 
tionale de Documentation, 
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In Soviet professional literature a related term has been used rather 
frequently - aooumentaiistics" . For example, "Nauka" Publishing House 
published in 1966 a collection of articles entitled "Kibernetika i dokumen- 
tali stika ( Cybernetics and dacumenfalistics) « 

ft We tel ^ C!Ve that both these terms - ’documentation” and "document alls- 
ics - are inadequate, for they lay the stress on documents whereas the 
subject studied by the discipline in question is the structure and charac- 
teristics of scientific information, Nor can we call adequate the term 
theory of scientific information", which is also sometimes used in that 
sense, for the discipline embraces not only the theory, but also the metho- 
dology s histopf and organization; moreover, what is meant by "scientific 
information in that term is actually "scientific information work". All 
these reasons prompt us to urge the introduction of a new term - "informa- 
tics , 

Specialists in this new discipline - informatics - likewise must 
have a name. Our suggestions is "information scientists". 

Interrelations hips between informatics and other disciplines 

XnforMties, beiilg a new scientific discipline, is based on numerous 
other disciplines and makes use of their methods. We must say at least a few 
words on these related disciplines, which are quite diverse: mathematical 
information theory ^ cybernetics , semiotics, linguistics, psychology, li- 
brary science, bibliography, book science, science of science, and several 
technical disciplines. 

The concepts which are central to mathematical, in forma tion theory 
are the concepts of information and of the measure of its quantity, while 
its major objective is to study the process of the transmission of infor- 
mation through a communication channel.: This theory derives its definition 
of information from statistical reasoning and completely disregards the 
contents, or semantic value, of the messages transmitted. Nevertheless 
the process of storage, retrieval and dissemination of information, consi- 
dered in sufficiently general terms, may be called information transmission 
through a communication channel, which explains why informatics uses so 
many concepts of information theory. 

Cybernetics has been defined as the science of "the modes of percep- 
tion, ^ storage , processing and use of information in machines, living 
organisms, and associations of these", (l) There is almost a verbal coin- 
cidence of the first part of this definition with the stages of scientific 
information work described above , Another factor linking informatics and 
cybernetics^ is that at present the efficient solution of the main problems 
of informatics - retrieval and logical processing of scientific informa- 
tion - is based on electronic digital computers, i.e. cybernetic devices. 



A, N. Kolmogorov » Kibernetika (Cybernetics), In: Bol'shaja 
Sovctskaja Ent s i klopedl j a , 2nd ed, , vol. 51. Moscow, I 958 , p. 1^9 
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Semiotics t or the general theory of symbolic systems, which is some- 
times regarded as a part of cybernetics, is currently being developed at 
the interface of mathematical logic and structural linguistics * Even the 
little so far reported about analytical and synthetic information proces- 
sing will suffice to make clear the importance for informatics of artifi- 
cial formalized languages with special symbols or of programming^type 
languages, The wide scope of subjects studied by semiotics includes such 
aspects of importance for informatics as: the principles of construction 
of artificial languages, the procedures of translation from a natural 
language into an artifical one and vice versa, and the notation systems 
used to record scientific information us^d in different disciplines. Me* 
thods of mathematical logic are likewise used by informatics for formali- 
zing the logical inference procedures applied in different sciences % this 
would allow the automation of a great number of functions of scientific 
information work* 

Linguistics ^ which is concerned with the study of the rules of evo- 
lution of the natural languages , is closely connected with semiotics in re- 
gard to the machine translation problem - a problem of great importance 
for informatics. Other fields of linguistics, such as the general theory 
of translation, the principles of transcription and transliteration, and 
the principles of the construction of terms, also find certain applications 
in informatics. 

Psychology ^ especially one of its recent trends — engineering psy- 
chology - places at the disposal of informatics very valuable methods of 
research: optimal forms of scientific information most convenient for per- 
ception and use by the user, efficient reading techniques, construction of 
man -machine systems and a great many other problems associated with the 
h uman aspects of information activities. 

Library science^ which studies the essence, organization and methods 
of public use of written and printed records, has historical ties with in- 
formation, For thousands of years the techniques of information work indi- 
vidually carried on by every scientist as part of his work were his perso- 
nal affair - never generalized and at best passed down directly from 
teacher to pupil* The only social institution where these techniques 
could find at least an indirect reflection was the library. Library scien- 
ce has managed over the last century and a half to generalize some of the- 
se techniques. Although as yet it remains a descriptive science and cer- 
tainly lags behind in solving the pressing problems of service to science, 
some of its concepts are used in informatics* 

Bibliography is "the field of knowledge and of practical activity 
which has as its aim the registration, description, classification and 
qualitative analyses of publications and the compilation of various aids 
which help to find the way in the current literature, popularize it and 
promote its efficient use"* (l) The scope of bibliography is much broader 
than that of library science and encompasses virtually all the aspects of 
human activities associated with written and printed records. Alongside 



1 , E.I. Shaaurin, Slovar f knigovedeheski kh terminov (Dictionary of 
library science), Moscow, 1961 , p, 29 



scientific and industrial purposes, it provides for educational and trai- 
ning objectives as well- Supplying information on printed and written re- 
cords to scientists and practitioners, however! remains one of the most 
important tasks of bibliography, and in this respect it is close to infor- 
matics and information work- 

Book. science is a complex discipline that studies printed and written 
records from the theoretical and historical points of view. Since scienti- 
fic information is at present disseminated in the form of publications and 
manuscripts, many aspects of book science are of significance for informa- 
tics, especially the history of books* book statistics* publishing (in 
particular its theoretical and practical aspects) and the Graphic arts in- 
dustry . 

Science of science (organization of scientific work) is quite a re- 
cent scientific discipline which studies the rules of development of 
science and elaborates on this basis the principles of organization, plan- 
ning, financing and management of science* Some of the problems explored 
by the science of science are also important for informatics; these^ include 
the problems of the optimal system of scientific publications* the improve- 
ment of the efficiency of scientific work, forecasting the development of 
science and the assessment of its level and development rate. 

Finally, the technical sciences provide for the elaboration of new 
techniques which is a sine qua non for increasing the efficiency of in- 
formation work# It is difficult even to enumerate here all the fields of 
technology that play a role in developing special information devices* 
Microphoto^-aphs and records on various magnetic carriers are used for 
long-term storage of scientific information* Photography and electrical 
engineering, optics and electronics contribute towards solving this pro- 
blem. Considerable progress has been made in scientific document repro- 
duction techniques* Borne new processes, for instance eleetrography , consi- 
derably increase the efficiency of information dissemination* In informa- 
tion storage and retrieval, great hopes are placed on electronic digital 
computers. Engineers are presently striving to build special input and 
output devices for computers so that they may be used in automating the 
main routines of scientific information work* 

So much for the range of sciences connected with informatics in its 
main aspects. This range is of course even broader, but this general out- 
line is enough to indicate the numerous and close links of informatics 
with modern science and to delineate- its scope of research. 

On the contents of these lectures 

We should like to conclude with a word on our lectures: they should 
not be taken as a regular course,- expounding the fundamentals of informs- 
ticsi their purpose if to serve only as an introduction to this discipline* 

Both the structure and contents of this course are determined by that 
particular purpose* We shall first acquaint readers with the existing sys- 
tem of scientific publications, primarily those providing aid in searching 
for the pertinent scientific literature. We shall speak of the activity 
of those institutions - scientific information centres and special li- 
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braries - that function as intermediary between the scientist and the 
literature 3 besides storing scientific information. 

The central place in the lectures is given to the principles of 
information retrieval: both conventional and non-convent ional systems, as 
well as tools for their implementation, are considered. Major attention 
is given to the simplest means which can be available to any student. 

The course ends with a lecture on the means and methods of utilising 
scientific and technical information and the personal information work of 
the individual scientist. 

Every lecture concludes with check questions and references for 
further study. 
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Questions for self-checking 



1 * What are the main rules of the development of science? 

2 . What are the indicators that characterize the accelerated develop- 
ment of science? 

3. Which social demands have given rise to scientific information 
work? 

4. What is scientific information work* what stages does it consist 
of, what are the problems it strives to solve? 

5 . What are the most important characteristics in defining scienti- 
fic information? 

6 . What is informatics? 

7« What scientific disciplines is informatics related to? 



Literature 



L H* Bork©* Information science: what is it? f, ALterlc<ui Documentation", 
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2. SCIENTIFIC LITERATURE - SOURCE AND MEANS 
OF DISSEMINATION OF KNOWLEDGE 



M If the history of science and technology is considered from the stand- 
point of the level of means of information transmission and storage, three 
major eras can be more or less clearly distinguished thus far: the first, 
and the longest, when oral speech was the main, if not the only, means of 
information transmission; the second, which began with the emergence of a 
class society, ••• characterized . by the addition of writing to speech; 
finally, the third - approximately from the establishment of the bourgeois 
society up till now - with book printing as the major means of storage and 
transmission of scientific and technical information. " (l) 

Stages of development of written records 

Since the methods of storage and transmission of semantic information 
have played a major part in the development of human society, it will be 
interesting to trace the evolution of these methods* Speech proved inadequate 
for the task of information transmission at a certain stage of development 
when the need arose to convey messages over large distances and to preserve 
them for prolonged periods of time. Written language made its appearance as 
a system of physically fixing speech sounds and words using conventional 
signs for their transmission in time and space. 

Every civilization, as it perfects the oral and written language in 
the course of its development, works out certain types of documents which, 
along with oral communication, serve to convey knowledge about the surround- 
ing world and the skills' in this or that handicraft or industry. The oldest 
scientific documents that have been preserved until now are the tablets in- 
scribed with cuneiform writing from Mesopotamia which date back to the 4th 
millennium B.C. Treatises in astronomy, geography, history, commerce and 
law have been preserved since the 4th millennium B.C. (the Sumerian and 
As syrian-Baby Ionian cultures which flourished in the 2nd millennium B.C.). 
Along with small clay tablets 2.5 cm high were produced large plates 4o cm 
high which contained up to LOO lines written in 4 columns on each side. 

These books of clay served human cultural and scientific needs for thousands 
of years, but their major shortcomings were unwieldiness and insufficient 
capacity. Some texts required up to 10 tablets to record, and the collections 
numbering tens of thousands of tablets - remnants of such libraries have 
been preserved till our time - took enormous storage space to accomodate* 

Papyrus scrolls were a more compact form of document which made it 
possible to accu m ulate vast collections of manuscripts. Beginning with the 
3rd millennium B.C, , this was the usual form for books in Egypt. In a scroll , 
the text was arranged transversely to the length in columns of 25 to 45 
lines. The fragility and impermanence of papyrus are to blame for the scar- 
city of the specimens of ancient E^rptian documents preserved, the oldest 



■1 * O.S. Kulagina, L.A. Kaluzhnin and V *V * Ivanov, 0 kul 1 turnom znachenii 
mashinnogo perevoda (On the cultural significance of machine trans- 
lation). "Vestnik istorii mirovoj kultury' 1 , 1961 , N 3(27), p. 23 
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th ® 8th centur y B - C - Most of these are the ritual 
_?? s _ of thm dead unearthed by the arehaeologiits from the pyramids and 
other burial places. In Greece and Rome, scientific knowledge was for a 
werf no£ «= ^disseminated through oral speech. It is known that manuscripts 
were not used for the purpose until after Aristotle, Not a single original 

an^arti preser J ed slnce classic times, and often centuries separate 

an earliest preserved copy from the conjectured date of the original text 
What is known about Greek and Roman papyri is based on Asia Minor and late 

anFthe n wiIlh“o n cm. The ° f * Sero11 was not than 10 m, 

.. Parchment made of calfskin has been known as a writing material since 
3ra century B.C. It allowed writing on both sides, and wai preserved 

book fo™ an pf aPyTUS ‘ F dCLcrm;Lned the transition to the codex, a modern 
book form. Papyrus codices were manufactured till as late as the first 
centuries A.D. , but by the 5th century A.D. they were superseded by parch- 
ment codices. The codex is a book form of a greater capacity than a Scroll 

tl t he reCOrd ^ ° f l0nK and to making L*e,,ence!l? S ’ 

till the 12 th century, parchment codices were the only book ihat 

FiiF 4 in E ’f°P 9, Thelr biggest drawback was the high cost, *SsicA prevented 
a wide spread of written documents. A whole herd of cattle had to be skinned 
to make a single copy of a parchment book, 

. ^ Was ® u Perseded by paper, which was invented in China in 105 

A.D. and first manufactured in the Middle East in 751 A.D. In the 12th 
century use of paper penetrated Europe with the Arab conquerors of Spain 

tfbfwidJv ’FF Ch co ? Bl 4 « a bl e cheaper than parchment book!? o erne 

■rudely used for scientific and educational purposes. The several 
years of the evolution of written documents show that the form of 
the latter has changed under the pressure of the needs of society documents 
became an ever cheaper, more capacious and convenient medium foFinformation 
recording. This resulted in the emergence of the book form, or codex, which 
has remained ’Ghe mam form of document till our day. 

be felt W tn e +h re fLw eed 5 “* * tec}mir l u '- ° f document production began to 
be felt in the l^th century, when handwritten books were no longer suffi- 
cient for the cultural and scientific demands of society. There were two 
basic reasons for this: firstly, they were too costly and laborioueto 
makes secondly , the manual copying of texts could not provide a sufficient 
number of identical copies, since the copiers frequently altered the text 
It was at this Lime, between 1430 and l44o,that the German craftsman J. 
Gutenberg invented printing from movable metal type. The engraving and 
moulding techniques on which book printing was based had been known since 
antiquity, as also the wine press that Gutenberg modified to build his 
printing press. But is was only the urgent demand of society for rapid and 
whFvi m ®°k“ nlcal . re P roductl °« o f texts that called forth this invention, 
tvn ^r+i 1 remains for us an object of unceasing admiration and the proto- 
ype of the techniques wo continue to use for producing printed documents. 

Scienti fic documents and their types 

Documents , in a broad sense, include not only inscriptions, manuscripts, 
nd printed publications, but also works of art, numismatic items, and 
museum exhibits of mineral, botanic, zoological and anthropological nature. 
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Any material object that records or confirms some knowledge and can be 
included in a certain collection may be regarded as a document. A scientific 
document is a material object carrying scientific information, serving as 
a record designed to transmit this information in time and space, and 
utilized in social practice* 

Different types of scientific documents appeared in different eras, 
and during the last centuries - and even decades - they have been under- 
going substantial changes. Books have existed for several thousand years, 
patent specifications have been known for some five hundred years, seienti* 
fic periodicals are but 300 years old, while journal articles in their 
present form are even younger - 100 to 150 years old. Book, science as yet 
lacks a well articulated typology of scientific documents. The distinction 
between published and unpublished documents until quite recently has been 
considered t© be the basic division* Even a few decades ago, ideas and 
facts were recognized to have entered scientific usage only after their 
publication , which then meant a more or less extensive and official re- 
gistration of the documents which contained them. This distinction is 
now of less importance for scientific information activities since, firstly, 
unpublished documents contain quite a lot of valuable scientific informa— 
tion in advance of published material and, secondly, present reproduction 
facilities make the division ’into published and unpublished documents 
rather arbitrary. Documents such as scientific and technical reports, disser- 
tations, translations of scientific communications, which are usually 
considered unpublished, are now quite often disseminated in hundreds and 
thousands of copies * 

Informatics has highlighted the division of documents into primary and 
secondary, a division which is also quite arbitrary and approximate as it 
largely refers not to dociments but to the scientific information they 
contain. It is accepted that primary documents record the immediate results 
Of scientific research and design and development, whilst secondary docu- 
ments deal with the results of the analytic o— synthetic processing of 
scientific information contained in the primary documents. In fact, 
however, the historically evolved system of scientific documents is such 
that many of these contain both the results of research and of the process- 
ing of information taken from earlier publications. Articles in scientific 
journals, monographs, textbooks, and especially, reference literature may 
be cited as examples* 

This division is convenient, nonetheless, as it allows us to character- 
ize the different flows of scientific documents in information work. We 
shall follow it further on, considering primary documents as those which 
mainly contain new scientific knowledge or new understanding of known facts 
or ideas and secondary documents as those which mainly serve to give in- 
formation on primary documents* Taking into account the above reservations, 
one may consider as primary documents and publications the majority of books 
(excluding reference literature), periodical publications, special types of 
technical publications, scientific and technical reports, dissertations, 
translations, information cards, and as secondary documents — reference 
literature, surveys, abstract journals, library catalogues, bibliographic 
indexes and card files* 
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L « av f n e secondary documents and publications to be discussed in the 

;s "* co " ,i4 " bri « f « «» -*» w. pa^doo-.^ 

522* is an ambiguous term. With reference to its contents one can 
tf AAAT “ s . a scientific , practical or literary (SSSie ) piece • 

ieproIuftiSn a of n Sext or *? '? nsiderati °a> then any printed or written 

?????? -°° f te ** or graphic figures may be considered a book. In- 

_aties defines book as a nonperiodical multi-page printed item "The 
5TS£??*S- 0a8 t\ th i Interna tional Statistical Indicators ChAcAriziL 
^iL^ M ? ing + °a- Snd Pwiod «*l»". approved by Unesco in 

t a h n L^::; sjl: sr 

0 rr e ot a Lss iLnM sr odicai printea ********* 

written ?^ i0 ' ied +l earlier ! • thC major ttdva ntage of book printing over hund- 
‘ books is the capability of manufacturing any required number of 

identical copies exactly matching the original. In LditioS! i“«t 
of™??!® 3 a Pri.nl ed hook is subject to special registration at the moment 
of publication* which ensures keeping an accurate record of all publications 
These advantages have made printed books the most important type^f stienti-' 
noloZ C P ylHS U maj ° r r ° le ln the development, ^of sc i an” and tSch- 

. . J* on; !- y itl recent years that scientists began to voice their dis- 

? ?i? f ? Ct:L ° n th ® exi8tln S system of dissemination of scientific 

knowledge in which books occupy the key position. This discontent stems 
from a number of circumstances, including a long time lag between the 
writing of an original and its publication, the inaccessibility of a great 
number of publications to many scientists and specialists, aixAhe diffi- 
eulty °f orientation m the ever growing book flow. On the other hand 
principal features of printed records Alack texAg^sl SS-JSm 

co^i??™to ?atA Ze tv,° f print ’ lines and pases ’ and the codex form - 
continue to satisfy the most exacting reader today just as they did 

centuries ago* and perfectly conform to the faculty of the r nn^,n 
reader for mastering knowledge through reading. This gives reason^© ^ 
suppose that publications in their traditional forms will survive for quite 
a long time to come. As to the scientists' discontent with b?I?I wA? •? 
certainly justified in part, it means that the system of publication and 
dissemination of books should be improved. ' publication and 

a loAf Opera ^ ion ? involved in manufacturing a printed book require 

lo * of tlme - Bearing in mind that publishing houses and printing offices 
usually work on a great number of publication! simultaneouflyf eA !f SSich 
is to be printed in thousands of copies, it will be clear whAAs titen 
f ° r month8 i n ? r '- ss - This is one of the most serious drawbacks of 
DOOks as a Moans of disseminating scientific information. Information con- 
tamed in books often dates back several years and is of faded inherent 
for current scientific research, interest 

„ . f° r this r ® ason books . are less important in scientific information 
work than are other scientific documents: and yet a book of science is an 
important means of generalization of scientific knowledge. Books contain 
major generalizing theoretical studies and studies of crucial problems in 
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science, national economy and culture. They are an unrivalled means of 
educating, teaching and training new generations of scientists and 
practitioners- The following hook forms may be considered to he of prime 
importance for scientific information work: monographs, collections of 
papers, scientific conference proceedings, textbooks and manuals, and 
official publications. 

A monograph is a work of science or popular science that exhaustively 
and comprehensively treats a specific problem, question, or subject. A 
monograph is usually written in accordance with a well elaborated plan 
covering all aspects of the subject or phenomenon under consideration \ it 
may be written by one or several authors . The monograph was the predominant 
type of scientific book in the last century, succeeding the treatise which 
had prevailed in the literature of science during the previous era. 



Presently, monographs have yielded priority to collections of papers , 
i.e. books consisting either of separate papers by the same or different 
authors, or of official, historical, archival or other documents and records. 
Collections of scientific papers written by different authors have acquired 
particular importance in the postwar years- In contrast to a monograph, 
a collection of papers, even compiled according to a definite plan, need 
not exhaust the entire subject, but may touch on only some of its aspects. 
Collections, which take less time to compile than monographs to write, have 
come to be the most wide=spread type of scientific book, and the importance 
of the data they carry is so great that no specialist can disregard them 
in his work. 

Proceedings of conferences, congresses and symposia are as a rule 
published after the end of these meetings. Along with the resolutions 
adopted , they contain the abstracts and sometimes complete texts of the 
reports delivered, as well as summaries of discussions.' More than half 
the communications published in such books do not appear in other publi- 
cations, e.g. journals. Hence their great value for scientific information 
work. 



Textbooks and manuals hold a special place among other books used in 
scientific work. They describe only the principal facts and features of a 
topic and are mostly intended for instruction. However, the most original 
of them are also of interest to specialists, for their novel groupings 
and generalizations of known facts. Moreover, textbooks of allied disci- 
plines can help a specialist to familiarize himself with the range of 
problems in a field not within his immediate interest, and also often 
serve to set standards for term usage. 

Official publications , issued on behalf of organizations and insti- 
tutions, are documents carrying information directly related to the activity 
of the institutions responsible. Many of them have no scientific value, but 
some contain important scientific information, e.g. reports, plans and 
reviews describing the work of scientific and other institutions, their 
resolutions, decisions and regulations, intra-agency norms (soma of these 
are considered as special types of technical publications), industrial and 
engineering instructions, reference information, methodological and 
statistical documents, training curricula and syllabuses. 
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_ A ® mentioned , all these types of books need not necessarily be in 
single volumes; they may also be multivolume works or parts of a series 
A multivolume publication'* is a set of printed items contained in two 
or more volumes, books, parts or issues that form a distinct unit, A "series" 
consists of a number of independent publications usually characterized by 
common or closely related subject content and issued by the same publisher 
under a common serial title- In contrast to the multivolume sets, the 
issues of a series may be unnumbered - 

Qver the past few decades major changes have been unfolding in book 
publishing that have also affected the sphere of scientific books. The so- 
called paperbacks - cheap pocket-size books printed in millions of copies - 
have included books of science, popular science and textbooks and this has 
prompted some bibliologists to speak of a revolution in the book industry. 

The picture would be incomplete without a word on the number of scientific 
books* Unfortunately, exact data is lacking on the number of books that have 
been published since the invention of book printing, but it may be roughly 
estimated at 30 million titles. More precise are the figures for the 
present annual book output of the world. According to Unssco, in 1952 it 
totalled 2^0,000 titles; in 1962, 385*000; in I 963 , 400,000; in 1 96k 
415*000; and in 196?, 450,000 titles. Considering that the books printed 
for sale constitute but a part of the world book output, one may suppose 
that the true figures would be double those cited, though the figures are 
impressive enough as they are. An annual 450,000 titles means a daily 
batch of 1,200 titles, or about 50 titles every hour; in other words, 
a new title appears every minute round the clock. 



. Acc ording to some national statistics, scientific books account for 
1/5 to 1/4 of the total book market. One can thus speak of an annual in- 
crease of close on 100,000 new scientific titles, at least a half of which 
are new editions, that is neither translations nor reprints. We should, 
however, be cautious in accepting all the complaints about the overabundance 
of books, recalling that this is a natural source of anxiety to scientists 
unaware of the law of the exponential growth of science. 

A periodical publication is a published work appearing at regular or 
irregular intervals in separate issues of differing contents but under the 
same title, and generally meant to be published for an indefinite time. ’ 
Usually the issues have identical format.? Conventional forms of periodicals 
are journals and newspapers. In a broader sense periodicals are sometimes 
considered also to include continued publications (serials), which are an 
intermediate form between books and journals. 

Continued publica t ions (serials) are collections of scientific papers 
and other documents put out by various institutions, societies and other 
organizations, without any strict periodicity but in numbered issues and 
under the same common title ( "Transactions % "Papers' 1 , "Proceedings" , 
ate.) and in identical format. It is sometimes hard to distinguish a*con- 
tinued publication from a book series or a multivolume set, on the one 
hand , and a journal on the other. The feat tire of continued publications 
(serials) which helps to distinguish them from book series is an indication 
that, in general, they are produced by establishments other than commercial 
publishing houses. Serials are mostly published by academies, universities 
research and education institutions, learned societies and the like. 
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Serials are distinguished from multivolume books in that they have 
no fixed timetable and number of issues (volumes)* Apart from publications 
issued without strict periodicity, publications issued at regular inter- 
vals but for a period longer than a year are also considered serials (year- 
books and publications issued every two, three, four, five or more years)* 
This distinguishes them from journals which are either published during 
the year at regular intervals or have a fixed number of issues per year* 

Serials are an important source of scientific information; they often 
carry information which does not appear in the regular journals and printed 
reports , papers and other articles on narrow subject fields related to the 
trends of research pursued by the scientific establishment concerned. 

A journ al or a magazine is a periodical publication regularly appearing 
in weekly, monthly, bimonthly, quarterly or semiannual issues, in uniform 
format and containing articles or other material of scientific, technical 
or socio-political content, as well as works of fiction. Journals contain 
current information, and describe recent advances in science and technology. 

Scientific journals came into being 300 years ago, the precise date 
being recognised as 5 January 1665 , when the first issue of the French 
weekly "Journal des sgavants" appeared — which was to give the name to 
this type of periodical publication. The main purpose of the "Journal", 
which predetermined the nature of scientific journals for a century and 
a half ahead, was to report on all the disciplines of science, literature 
and arts, with special emphasis on the natural sciences and engineering. 
Direct quotations and excerpts were a regular “method for rendering the 
contents of books at the time. “ ^ 

At first, science chronicles played a secondary part in the journal. 
Gradually, communications on the newly discovered natural phenomena and 
experiments in the natural sciences began to occupy more and more space. 
Original articles were rarely published in journals in the 18th century* 

For the most part these were by prominent scientists and took the form 
of letters written to their colleagues — the traditional form used to 
communicate scientific discoveries in preceding times. 

Articles in scientific journals are presently the main source of 
scientific information and they hold pride of place among all types Of 
scientific documents. A survey of the bibliographic requests submitted by 
several thousand American scientists has shown that 68 oer cent of the 
requests were for journal papers, whilst professional journals account 
for JO per cent of all sources used by British electrical engineers. 

Journal papers in natural, exact and technical sciences can be divided 
into three categories; first, original research papers wpich enable a 
scientist to reproduce the experiments and observations of the author of 
a paper and to verify his conclusions without any reference to other 
sources; second, preliminary publications and notes which possess certain 
features of scientific novelty, but are inferior in respect of exhaust ivity 
and accuracy of description; third, the so-called explanatory articles 
that hardly carry any new scientific information, their purpose being to 
analyse and discuss information published earlier. 
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On the whole * journal articles are the best elaborated existing 
system for communicating scientific information. This system* as we have 
seen* has taken shape relatively recently when it took over some of th®^ 
functions previously fulfilled by scientific books. It is still developing 
and requires profound study. Recent observations have shown that gradually 
more and more articles in science journals are due to team effort , While 
So per cent of the articles at the turn of the century were by a single 
author s such articles now constitute less than a half. The number of 
articles by two* three, four and more authors has been growing steadily. 

As compared with books* journal articles are published with much less 
time lag. But they contain less generalizations and therefore soon become 
outdated. The obsolescence rate of both journal articles and books depends 
on the development rate of the field of knowledge concerned. 



The growth rate of the number of journal titles has been given in 
the preceding chapter - it is described by a tenfold increase every fifty 
years. While in the middle of this century there were 100,000 periodical 
titles, the number will reach 1 million by its end. It is rather difficult 
to isolate from this total the number of scientific journals; for this we 
shall make use of a bibliographic reference guide entitled n Word List of 
Scientific Periodicals", Its first edition (192*0 recorded 24,000 titles; 
the third edition (1952) contained already 50*000, and the fourth edition 
( 1965 ) over 60,000 titles of journals. (1) This latest edition records all 
scientific journals that came out between 1900 and I960, including those 
no longer published. It has been roughly estimated that* since about half 
of the journals listed have ceased publication, close to 30,000 titles of 
scientific journals are regularly being issued at present* with an annual 
total of 3 to 4 million articles* the latter being distributed very un- 
evenly , 

The growing number of papers published in journals* the loosely defined 
profiles of these, the rapid obsolescence of the material they carry, and 
the inadequate announcement of their publication to scientists - all this 
has contributed to the fact that since the 1930s the journal as a source of 
information has been a target for criticism. In the past three decades* 
various projects have been advanced concerning the eventual replacement 
of journals by other media for dissemination of knowledge; these are based 
on the idea of using for the purpose separate papers not published in 
periodicals but deposited in special branch-oriented centres and announced 
by abstracting publications. One of the earliest projects of this kind was 
drafted by Soviet delegates to the 1933 International Geological Congress* 
and a s im ilar proposal was made the same year by an American - Watson Davis, 
It was this type of proposal that J.B, Bernal used as the basis of his 
widely known plan put forward in 1939 in the book entitled "The Social 
Function of Science", The Bernal Plan was discussed at the Royal Society 
Scientific Information Conference in 19^8, Elaborating on his plan* Bernal 
suggested at the 1958 Conference on Scientific Information’ in Washington 
that the very form of science journal article should be renounced as the 
means for communicating R & P results. He argued that the form of a scienti- 
fic paper does not provide for a rapid and adequate description of the 
entire course of research. The Bernal Plan is unlikely ever to be implemen - 



1. World List of Scientific Periodicals , published in the Years 1900-1960* 
Uth ed.' Ed, by P, Brown and G.B, Stratton. Vel* 1-3, London, 1964-1965, 
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ted since it. did not take into account some recently discovered, patterns in 
the science publications system. Apart from dissemination of knowledge, 
journals have other functions to discharge, including upholding. a critical 
atmosphere in science, priority protection, and assessment of scientists* 
competence* Still, the plan did contain useful ideas that are already being 
implemented in the depositing of unpublished scientific and technical doeu- 
4 ment s . 

Scientific books and journals remain the most important and time-honour- 
ed types of scientific publications, which is the reason why we have dwelt 
on them at such length* 

Newspapers are defined as periodical publications that ore generally 
issued daily -or once, twice or three times a week - and carry information 
on current developments, primarily of socio-political nature. Newspapers 
also regularly publish popular science articles and sci-tech news features. 
The freshness and novelty of such newspaper items invest them with definite 
informative value* Newspaper clipping services provide for current aware- 
ness on items of topical interest as treated by the majority of a country* s 
newspapers* However, the advertising tone so typical of many papers and 
the often unreliable information they give detract from their usefulness 
as sources of scientific information. 



Special types of technical publications include standards , branch and 
interbranch technical documents, patent literature, technical catalogues 
and price lists for materials and equipment, as well as publications put 
out by information agencies* The term “special types of technical publi- 
cations*' is sometimes also applied to unpublished scientific documents 
such as scientific and technical reports, information cards, and trans- 
lations of papers. The term was defined by Soviet librarian A.N. Barabanov 
who in the mid-193Qs identified the common features uniting these diverse 
publications in respect of contents, presentation, origin and purpose* 

Standards are scientifically substantiated technical documents which 
specify the types and models of products as well as their quality, testing 
methods, packing, marking, transportation and storage* Standards also 
define general technical values, dimensions, terms, and symbols* Usually 
they give a comprehensive description of the product concerned, but some- 
times they deal with particular aspects, for instance, the testing pro- 
cedures * 

Standards serve to ensure high quality of industrial and agricultural 
products and the unification of parts and assemblies, as well as separate 
items * They continually promote better use of materials, fuel and power, 
faster designing and lower costs of industrial products, and can serve as 
a source of information on technical accomplishments. 

Interbranch and branch technical document? (specifications, norms, and 
other instructional technical documents) are closely related to standards. 
These have a more restricted scope of application and are established either 
in the absence of a corresponding standard or in case of some special re- 
quirements for a specific product associated with special manufacturing or 
operation conditions. Specifications are used on a wide scale side by side 
with standards. These are commercial documents which state the consumers * 
or buyers' technical requirements for products, materials, processes or 
services which the manufacturer is liable to ensure. 
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Patent ZiteTavure is an important source of* scientific and technical 
inf orroation , making it possible to trace the history of any invention or 
discovery and to get a clear picture of the present state-of-the-art and 
development trends in a specific field of science or technology. Patents 
provide an opportunity for comparing and assessing the technological levels 
in different countries and of ascertaining the feasibility of mechanisation 
and automation of various production processes* Timely acquaintance with 
patent literature prevents duplication of inventions or the development of 
techniques and machinery that already exist. 

Author ! s certificates are the main form of protection of inventor 1 ® 
rights in the socialist countries. It guarantees the permanent preservation 
of an inventor's right, as well as his right to remuneration and all the 
privileges granted to inventors and innovators in those countries. In 
accordance with the structure of the socialist system under which all means 
of production are owned by the State, an author's certificate reserves 
for the State the exclusive rights of using the invention* In the capitalist 
countries, the inventors are granted patents whose holders are entitled to 
the utilization of the invention for 15 to 17 years. 

The bulk of patent literature is made up of the specifications appended 
to patents and author's certificates. These consist of a brief description 
of the essence of an invention, indieating its scope of application, des- 
cribing the existing solutions of the problem concerned, and enumerating 
the drawings of the individual parts of the invention. Thereupon follows 
a complete description of the invention specifying the peculiar features 
and the essence of the new device, machine, product or chemical substance, 
and enumerating its main parts and assemblies with an explanation of their 
functions and interactions and references to the corresponding markings in 
the drawings. A patent specification ends up with the so-called "Claims", 
that is a brief s ummar y of the object of invention underscoring the essential 
features which are regarded as the invention proper and are subject to legal 
protection . 

Patent literature is very ample. The first patent was granted in 
Britain in 16^9 and since the middle of the 17th century patenting of in- 
ventions has been a regular practice. The overall number of patent sped® 
ficatiens published since is estimated at 7*5 million items, to which some 
300,000 new titles are added every year. Periodical .publications of the 
patent offices are likewise treated as patent literature. These are bulle- 
tins of inventions, aids for classifying inventions, and other publications 
giving information on patents and author's certificates . 

Tmohri'iaat cataZ&gugB (also called industrial, commercial and company 
registers) are lists of products manufactured by industrial enterprises 
and concerns or sold by commercial companies. These usually contain a speci- 
fication of each product with drawings and pictures and sometimes also 
indicate the price, scope of application, and. type or model. Technical 
catalogues are of three main types: first, those describing products of a 
particular kind or designation and manufactured by the different enter- 
prises and companies; second, by contrast, those enumerating the different 
items produced by an enterprise or a company; and third, reference cata- 
logues, which give comparative data on various kinds of similar products. 

The number of technical catalogues is so great that it is hard to keep 
account of them: their annual output is over half a million new titles. 
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They are widely used "by engineers, economists and scientists to study 
up-to-date technical equipment with a view to its acquisition, economical 
utilization or improvement * 

Information leaflets or newsletters are one example of the numerous 
publications issued by information agencies. They are circulated in series 
of several hundred copies, serving for information exchange between the 
research institutes and design bureaux of enterprises to prevent duplication 
and parallelism in their work. The leaflets, of 3 to 4 pages, briefly 
describe engineering calculation techniques, novel procedures used in 
production, regulation, adjustment, testing and control of instruments and 
apparatus , Information leaflets deal with particular technical solutions 
of b general significance and are published before the completion of an 
overall research and development project* They often contain electrical 
or mechanical diagrams of particular elements, assemblies and blocks, 
describe their design and give the characteristics and properties of new 
materials * 



Unpublished scientific documents , as we have seen, constitute an 
arbitrary category which includes very different documents: scientific and 
technical reports, dissertations, information cards, and translations. They 
all may be issued in a great number of copies and circulated as fully 
fledged publications* Another group of unpublished documents - manuscripts, 
proof sheets and preprints - are products of intermediate stages of the 
printing process. 

Scientific and technical reports (reports on the results of research 
and development projects) are a major source of the information necessary 
for the development of science and technology, application of their 
results to industrial practice, and improvement of engineering procedures. 
The techniques of writing reports are different in various branches of 
science and technology, in different countries and even organ iz at i one . 
Nonetheless, certain conrnion features are distinguishable in all these 
documents . 



A scientific or technical report usually opens with an abstract or 
summary, briefly stating the task of the research and the results obtained » 
This is followed by an introduction giving a state-of-the-art survey of tha 
progress made in a given field both at home and abroad. The main text of 
the report contains the task of the project, the formulation of the tech- 
nical assignment , an analysis of the existing methods of solution, a sub- 
stantiation of the approach adopted, the necessary calculations and ex- 
perimental results. The report closes up with conclusions that compare and 
analyse the theoretical and experimental data. obtained during the research. 
The last section of the report contains an assessment of the results and 
their comparison with the technical assignment, as wall as an outline of 
their prospective utilization. Usually a scientific or technical report is 
furnished with a review of the sources used, sometimes given in the first 
section of the report, in which ease the latter is concluded by a subject 
index to the references. 
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Unpublished documents are gaining importance as a means of communicating 
tha latest results of* scientific research. 



The patterns of the distribution of scientific publications 



Until quite recently, a descriptive approach was the only one applied 
in the study of the system of scientific publications, Bibliologists and 
bibliographers strove for a most detailed typology of scientific documents 
and publications and wanted to ascertain the part played by each type in 
scientific work. The development of informatics has ushered in a new stage 
in the study of scientific publications. Science revealed some of the 
general laws that characterize the inner connections existing between 
scientific publications and the growth* of science, and derived quantitative 
relations between the number of publications and the indicators of the 
growth of science. 

It has been ascertained that there exists a common and regular pattern 
of distribution for the number of authors who publish a given number of 
papers during their lifetime, the number of journals annually publishing 
a given number of papers, and the number of publications containing a given 
number of references to other publications, "They follow the same type of 
distribution as that of millionaires and peasants in a highly capitalistic 
economy, A large share of wealth is in the hands of a very small number of 
extremely wealthy individuals , and a small residual share in the hands of 
the large number of minimal producers. Whether the exact form of the dis- 
tribution is lognormal, exponential, a Zipf Law, or an inverse square has 
been a matter of much conjecture in each of the ctsii n . (l) 

This means that the majority of authors produce only one or two papers 
in their lifetime, while a small group of writers are very prolific and 
publish dozens or even hundreds of paper? , Periodicals that cease publi- 
cation are for the most part those which have published only one or two 
issues, while a small number of periodicals issued since long ago account 
for the lion's share of all papers published. About half of all published 
literature stems from that number of authors or journals which is equal 
to the square root of their total number. "In short if there are for 
example 30,000 journals alive in the world, or 1 ,000,000 publishing 
scientists in a country then a selected list of about 175 journals or 
1 ,000 scientists would account for half of the bulk of the literature but 
probably for 70-00$ of the important content . ” (2) This is a discovery 
of a great importance? it helps to overcome the awe inspired by the tremendous 
amount of literature and provides theoretical ground for finding those 
publications of a genuine value among the vast- multitude of others. 

In this connection, the questions arises what is the proportion the 
articles dealing with a given problem to the total number of scientific 
periodicals; and what is the proportion of the publications of genuine 
value to their totality. 



1. Price, D. de Sella. Regular patterns in the organization of science, 
"Organon", 1965* No, 2, p. 2 46 

2, Price, D. op .cit . , p. 248 




